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This invention relates to new and useful in 
provements in electric telegraphy, and more par 
ticularly to circuit arrangements of translating 
Ol' Converting telegraph code signals composed of 
a certain number of elements into telegraph 
CodeS Composed of a different number of elements. 
Systems of this nature are usually employed 

at points. Where telegraph signals are relayed 
from a land line into a cable or vice versa. 
One of the objects of the present invention is 

to provide for the transmission of a two-element 
code Which may be easily read by the average 
telegrapher and for simple and efficient circuit 
arrangements for translating from a three 
element code into a two-element code, and vice 
Versa, With or Without means for regenerating 
impulses that may have become mutilated during 
transmission. 

in accordance with the present invention the 
translation is accomplished by interposing a 
time delay circuit between a relay associated with 
the input and a relay associated with the output 
end of a telegraph circuit. According to one fea 
ture of the invention, the time delay circuit com 
prises a vacuum tube or a plurality of vacuum 
tubes So arranged that by suitably adjusting or 
Waying the potentia. On the grid electrode of the 
tube, the length or spacing of the signals may be 
controlled through the agency of the output 
relay. 
According to another feature of the invention, 

the translation of a three-element code into a 
tWO-element code may be controlled by timing 
the operation in a predetermined manner of the 
iinpulse transmitting relay associated with the 
transmitter, depending whether the relay is oper 
2ted in accordance with dash or dot signals. The 
arrangement is Such that the translation can be 
effected Without any special means being provided 
Of maintaining transmitting and receiving equip 
linents in Synchronism. 
According to still another feature of the in 

Vention, Where it becomes necessary to regenerate 
Inutiliated Signals and at the same time trans 
late Such Siginals into a different code, e. g., from 
a three-element into a two-element code, the 
tinning device interposed between the input and 
output relays of the circuit is controlled by the 
usual turning fork forming part of the regenerat 
ing apparatus. 
According to still another feature of the in 

Vention, where the signals received are slightly 
but not too badly mutilated, the translation can 
be effected from one code into another without 

(CI. 178-70) 
the use of a special regenerator and simply by 
properly timing the output of the signals. 

Still another feature of the invention has to do 
With the actuation of a direct Writer in accord 
ance With a code and in response to Signals re 
ceived in a different code. 
These and other features of the invention Will 

more fully appear from the following detailed de 
Scription of a preferred embodiment thereof and 
the appended claims. Obviously, the details of 
the circuits and apparatus used in conjunction 
therewith may be widely varied without depart 
ing from the Spirit of the present invention. 

It is to be understood that wherever in the 
Specification and claims reference is made to 
"positive' and “negative' potentials or poles of 
a source of current, only relative values are 
meant. When, for instance, the grid of a Wac 
uum tube is described as negatively charged or 
connected with the negative pole, I mean that the 
grid is more negative or less positive than another 
element, such as the filament related thereto or 
co-operating therewith. A slightly negative grid 
could as well be connected with the positive pole 
to make it less positive than the filament. 

In the drawings which illustrate diagrammati 
cally a few embodiments of the invention 

Fig. 1 illustrates the two-element cable code 
contrasted with the usual three-element code; 

Fig. 2 the arrangement at the sending station 
for translating the three-element code into the 
tWo-element code; 

Fig. 3 the arrangement for translating the two 
element code into the three-element code at the 
juncture of a land line with a cable; 

Fig. 4 the arrangement for regenerating and 
converting three-element cable code signals 
Where a long cable Works into a land line; 

Fig. 5 an arrangement for translating into a 
two-element code three-element code signals 
which have not been greatly mutilated in their 
transmission over a cable; and 

Fig. 6 a two- to three-element translator hav 
ing a direct Writer output. 

Fig. 1 graphically illustrates the usual three 
element cable code contrasted with the two-ele 
ment code of the present invention. The three 
elements of the usual cable code are; positive, 
negative, and absence of current. If we divide 
the time during which a signal is applied into 
three units, a dot consists of positive potential 
applied for three units of time, a dash of nega 
tive potential applied for three units of time, 
and spacing between dots and dashes is indicated 
by the absence of current for three unit lengths 

5 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 



5 

O 

2 5 

30 

40 

45 

50 

60 

75 

2 
of time. In my two-element code no negative 
potentials are applied, the distinction between a 
dot and a dash being that the dot is represented 
by positive potential applied for one unit of time 
and a dash of positive potential applied for tWO 
units of time. Spacing is indicated by the ab 
Sence of current for three unit lengths of time. 
The two elements of the code consists, therefore, 
of markiing and Spacing. 
Each two-element cable code dot, dash or 

spacing signal requires the same amount of time 
for its transmission. The two-element cable 
code dot consists of one unit spacing, One unit 
marking and one unit spacing, a total of three 
units; a dash of two units marking and One unit 
Spacing, again a total of three units; and a Space 
of three units spacing. The three units of time 
required for sending each element of this code 
ccCupy the same period as corresponding periods 
in the three-element code, i. e., one centerhole in 
the usual threa-element cable code sending tape. 
No signals need be stored at a translator station. 
It is obvious from an inspection of Fig. i that 
the two-element code when recorded by a direct 
Writer may be as easily read as the three-element 
code. Whenevei it becomes necessary to trace a 
Inessage at a relaying station, this may be readily 
done simply by inspecting the tape on which the 
two-element code was received. TWG-element 
codes heretofore employed could not be read by 
the average telegrapher and had to be laboriously 
deciphered or first translated into a three-ele 
nent COde. 
One of the characteristics of my two-element 

cable code is that the third or last unit of each 
code signal is always spacing, whether the signal 
is a dot, a dash or spacing. The ending of the 
marking interval on both the dot aind dash sig 
nals occurs at the end of the Second time unit. 
On the letter C, for instance, the interval be 
tween the end of the marking of the dash and 
the end of the marking of the dot is exactly 
three units of time or One centerhole on the send 
ing tape. A similar interval of time separates the 
end of the marking of the dot and the end of 
the marking of the next dash. It is this feature 
that, makes my two-element cable code legible 
to the average telegrapher since, OWing to the 
regularity of the intervals between signals, he 
can readily distinguish between discrete signal 
units. 
The manner in which Such two-element cable 

code naay be transmitted from a tape perforated 
in accordance with the usual three-element cable 
code is diagrammatically shown in Fig. 2, illus 
trating only such parts of a standard automatic 
transmitter operating at constant Speed as are 
necessary for an understanding of the present 
invention. A transmitting relay connected 
With the positive pole of grounded battery may 
have its circuit completed to ground over a con 
tact 2 or a contact 3. The open or closed condi 
tion of these contacts depends on the position 
of a, dash pecker 4 and a dot pecker 5, respec 
tively, which, as well known, bear against the 
p3rforated transmitting tape and are permitted 
to rise under Spring tension if a hole is punched 
in the tape. The length of time during which 
the circuit through contacts 2 and 3 is closed is 
controlled by cams or interrupters 5 and T 
In Olliated Cn a connen shaft 8 which is con 
Stantly rotated by the automatic transmitter at 
the rate of one revolution for each centerhole. 
The conducting portion of Cam 6 extends over 
two-thirds of its circumference, and that of cam 
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T over one-third of its circumference. A wiper 9 
connected with contact 2 bears against cam 6 and 
a Wiper 0 connected with contact 3 bears against 
cam 7. The cans are conductively connected 
With shaft 8 and the latter is grounded. 

It will be seen, therefore, that during one 
third of the revolution of cans 6 and 7 the cir 
cuit branches to both contacts 2 and 3 Will be 
Open and the relay Will be de-energized. It is 
during this time that the peckers 4 and 5 assume 
their new positions as determined by the holes in 
the perforated tape. In case the dot pecker 5 
is permitted to rise, it Will close contact 3 and, 
under the control of can 7, during the interval 
between two centerholes on the Sending tape, 
the circuit of the transmitting relay i will remain 
open for two-thirds of a revolution of Shaft 8 
and cam 7 and closed for one-third of a revolu 
tion. In case the dash pecker 4 is selected, the 
circuit of the transmitting relay will be open 
for only one-third of a revolution and closed for 
two-thirds of a revolution. In case a Spacing 
signal is to be transmitted, then neither pecker 
Will be operated and the transmitting relay 
Will remain deenergized for a complete revolu 
tion of cams 6 and 7. It will be seen, therefore, 
that through its armature and front or marking 
contact transmitting relay will connect the 
positive pole of grounded battery to a telegraph 
line in accordance With the two-element code 
shown in Fig. 1, although the transmitter con 
trolling the relay is operated from a tape per 
forated in accordance with the usual three-ele 
ment cable code. 
Wherever it becomes necessary to re-translate 

the two-element code transmitted over line 
into the usual three-element cable code, the ar 
rangement illustrated in Fig. 3 is provided. The 
telegraph line is connected with one terminal 
of the winding of a line relay 2, the other ter 
minal of which is grounded. The arrangement 
includes two timing circuits one of Which is for 
distinguishing between dots and dashes by the 
duration of the marking time and the other to 
space the dot and dash transmitting relays when 
no marking signal has been received for a pre 
determined time interval. The two circuits are 
respectively controlled by means including vac 
uum tubes 3 and 4 having any suitable arrange 
ment of electrodes. Each tube with its asso 
ciated plate current relay 5 and 6, respectively, 
and grid condensers 7 and 8 shunted, respec 
tively, by variable resistances 9 and 20, acts as 
an easily adjusted and reliable slow-to-operate 
and quick-to-release relay. The two terminals 
of filament 2 of tube 3 are connected with the 
two terminals of ungrounded battery 25 over 
equal resistances 22 in the two legs of the cir 
cuit. Filament 23 of tube 4 is similarly con 
nected over resistances 24. The potential of the 
filament is, therefore, approximately midway be 
tWeen the positive and negative terminals of the 
main power battery indicated at 25. 

During the spacing of transmitting relay , 
Fig. 1, the line relay 2 is de-energized and con 
nects the negative pole of battery 25 over its 
armature and back or spacing contact to one 
end of the winding of a control relay 2S, the 
other end of which is connected over a resistance 
2 to the positive pole of battery 25. The control 
relay 26 becomes energized and connects the 
negative pole of the battery through its front, 
contact and armature and a resistance 28, to grid 
29 of tube 3 and to one plate of the condenser 
fl; the other plate is connected to the positive 
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2,141,237 
pole of the battery. The condenser will, there 
fore, receive a negative charge on the grid side 
and the grid 29 becomes very negative with re 
Spect to the cathode 2. 
When a marking signal is received, that is to 

Say, When transmitting relay is energized, the 
lite relay 2 is also energized and breaks in its 
back contact the circuit of control relay 26 which, 
in its armature and front contact, opens the 
above described connection to the negative pole 
of the battery. The negative charge will slowly 
leak off condenser T through resistance 9 and 
the potential of grid 29 becomes less and less 
negative. At a definite time after the receipt of 
the narking signal determined by the adjustment 
of the variable resistance 9, the grid 29 of the 
tube will become sufficiently positive with respect 
to the cathode 2 to permit the flow of space cur 
rent from the Cathode to anode 30 of the tube. 
The left-hand winding of relay 5 being con 
nected With the anode 39 and With the positive 
pole of battery 25, relay 5 will now become en 
ergized. The shunt resistance 9 of condenser 

is so adjusted that the plate relay 5 will not 
be operated when a dot is received, and will be 
Operated When a dash is received. In other 
Words, the arnature of line relay 2 must be 
attracted 2nd that of control relay 26 released 
for more than one unit of time (in practice, one 
a 2nd One-half units to time) before the negative 
charge from grid 29 leaks off sufficiently to per 
imit the operation of plate relay 5. The ener 
gization of relay 5 will indicate, therefore, that 
2, dash was received. 

if a. dot was received and the relay f S did not 
become energized, then upon the Subsequent de 
energization of line relay 2, a circuit is closed 
from the negative pole of the battery over the 
arnature and back contact of relay f2 and then 
on one hand through relay 26 to the positive pole 
to re-energize the control relay 26, and on the 
other hand through a resistance 3, the armature 
aid back contact of relay 5, the middle wind 
iings of dot transmitting relay 32 and dash trans 
Initting relay 33 in series, conductor 34, the back 
contact and arnature of relay f6, to the positive 
pole of battery 25. The dot and dash transmit 
ting relays 32 and 33 are the usual polarized 
relays employed for the purpose of transmitting 
signals into cables. The current flows through 
the circuit just traced in Such direction as to 
mark or energize the dot transmitting relay 32 
and Space or leave deemergized the dash trans 
mitting relay 33. Relay 32 will, therefore, move 
its arnature 35 from the spacing to the marking 
contact, and relay 33 will leave its armature 36 
on the spacing contact. A circuit will, therefore, 
be completed from ground over armature 35 and 
the associated marking contact, battery 3, 
arnature 36 and the associated spacing contact 
and into a cable 38. In other Words, positive 
current Will be applied to the cable which, in the 
three-element code, indicates a dot. 
Had the signal received in the two-element 

code over telegraph line been a dash, the relay 
5 would have been energized, whereby upon the 
de-energization of the line relay 2, a circuit 
would be closed from the negative pole of battery 
Over the armature and back contact of relay f2, 
iresistance 3, the armature, front contact and 
right-hand winding of plate relay 5, the upper 
widings of relays 32 and 33 in series, conductor 
S&, back contact and arnature of relay 6 to the 
positive pole of the battery. Current flowing 
through this circuit will hold relay 5 energized, 

of line relay 5. 

3 
Will mark the dash transmitting relay 33 and 
space the dot transmitting relay 32. The cable 
38 will, therefore, be connected over the arma 
ture and marking contact of dash relay 33, the 
negative pole of battery 3, through the battery 
and then the spacing contact and armature 35 of 
the relay 32 to ground. As will be noted from 
Fig. 1, negative current applied to the cable indi 
cates a dash. 

Every time the line relay 2 restores to Spacing 
a cable code dot or dash is transmitted, depend 
ing on the energized or de-energized condition 

At the same time the control 
i'elay 26 is also operated and negatively charges 
condenser 7 and the grid 29 of tube f3. In case 
a dash is received by relay 2, then whether or 
not the flow of space current in tube 3 is stopped 
upon the re-energization of control relay 26, the 
relay 5 will remain energized over its holding 
winding until its holding circuit is broken in the 
spacing contact of line relay 2. 
The purpose of Vacuum tube 4 and associated 

Circuits is to restore the dot and dash trans 
mitters 32 and 33 to their spacing position, so as 
to send a spacing signal into the cable 38 when 
no two-element marking signals are received for 
a predetermined length of time. Whenever the 
relay f2 is energized the negative pole of the bat 
tery is connected over the arnature and mark 
ing contact of this relay, a resistance 39 and 
thence to condenser 8 and grid 4 of vacuum 
tube 4. This will negatively charge condenser 
8 and grid 49, preventing the flow of current to 

plate 4 of tube 4 and the winding of spacing 
Irelay f6. The spacing relay can, therefore, not 
become energized. While the line relay 2 is de 
energized, the charge Will slowly leak off over 
Variable resistance 20 and the grid 40 becomes 
less and less negative. The variable resistance 
2) is so adjusted that the negative charge can 
leak off through it sufficiently to permit the 
Operation of relay 6 only if the relay 2 remains 
de-energized for three units of time of the two 
element cable code, that is to say, while a spacing 
signal is transmitted. When this happens relay 
6 attracts its armature, breaks the connection 

of conductor 34 to the positive pole of the bat 
tery, and connects the positive pole over its front 
contact, conductor 42 and the bottom windings of 
relays 32 and 33, and a resistance 43, to the 
negative pole of the battery. Energization of 
these two Windings will move both armatures 35 
and 36 onto their spacing contacts, connecting 
ground with cable 38 which, in the cable code, 
indicates spacing. 
When the three-element code is transmitted 

over a relatively long cable, it is often necessary 
to regenerate or reform the signals which have 
been attenuated. Fig. 4 shows a circuit arrange 
ment for converting such regenerated three 
element code messages into a two-element code. 
Since cable code regenerators are Well known 
their details are not illustrated except for the 
usual regenerator tuning fork 59 and the output 
terminals 5 and 52" of the regenerator. A neu 
tral dot relay 52 connected to the plus pole of 
positive battery 53 over a resistance 54 is coin 

0. 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

nected with one of the output terminals 5, and 
8, neutral dash relay 55 is connected with the 
Other terminal 52' and over a resistance 5. With 
the positive pole of battery 53. The tuning fork 
5 is connected with the negative pole of 120 volt 
battery 53 and its contact 57 is connected with 
the grid circuit of a vacuum tube 58. The con 
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pick-up contact so that the tongues of the dot 
and dash relays 52 and 55 Will be moved only 
while the tuning fork 50 is closing the contact 57. 
Furtherrore, this contact is so adjusted that a 
Jeay $9 connected with plate 60 of the tube 58 
is invariably unoperated during every third time 
interval. While the fork 50 is marking, negative 
potential is applied over resistance Si to grid 62 
of the tube 58, and Over resistance 63 to the con 
denser 64. This Will negatively charge the con 
densel and apply a negative potential on grid 62, 
Whereby no current can flow to plate 60 from 
filament S5, the two terminals of which are cont 
nected with the two poles of battery 53 over 
resistances 66. Therefore, no current, i. e., a 
spacing signal, will be applied to a telegraph line 
6; connected with the front contact of relay 59. 
When the tuning fork 59 leaves contact 57, the 
negative charge will remain on the grid con 
densel provided that neither relay 52 nor 55 is 
operated. Assuming, for instance, that the dash 
input, relay 55 is energized, it will almost in 
stantly discharge the condenser 64 over its arma 
ture and front contact and a low resistance 68 to 
the positive pole of the battery. The resulting 
pate current in the tube 58 will operate the relay 
59 which will become energized and connect the 
positive pole of grounded battery With the line 
3. If the dot relay 52 is in an Operated position 
ve: the tuning fork 59 leaves its contact 57, it 
will discharge condenser 64 over a variable resist 
ance S9, arnature and front contact of relay 52 
as a relatively low resistance 19 to the positive 
pole of the battery. The resistance 69 is so ad 
justed that the time required for the negative 
Charge to leak off grid 62 will take one more 
Unit of time than when the dash relay 55 Was 
operated, whereby relay 59 will be energized only 
for a length of time necessary for the sending of 
a dot, of the two-element code to the line 6. 
Where good quality three-element cable code 

signals are received over a cable the complete 
regeneration of the impulses is not necessary and 
the three-element cable code may be translated 
into a two-element code by means of the arrange 
rent shown in Fig. 5. When the arrangement 
shown in this figure is used it Will translate the 
slightly distorted three-element code which, 
When finally re-translated into a two-element 
3ode, will be Superior in quality to the three 
eisinent code received. A dot and a dash polar 
relay 3 and 3 respond to the signals received 
over cable terminals 82 and 83. These relays 
control by means of their armatures 84 and 85 a. 
vacun tube SS which, with its associated appa 
rats, controls in turn the conversion of the 
three-element into the two-element code. A 
1'elay 8 connected with the plate 88 of tube 88 
controls a so-called slave relay 89. A second 
vacillinn tube 90 with its plate relay 9 and asso 
ciated equipment are provided for the purpose 
of reducing the dash length signals received from 
SS into dot length Signals. A tube 92 With its 
plate relay 3S and associated timing circuits com 
pensates for the characteristic distortion in the 
received signals. 
The circuit of vacuum tube 86 is so arranged 

that by Sitably adjusting variable resistances 94 
and 93 the desired frequency of Operation of relay 
3 ray be obtained, as Well as the desired ratio 
of the raking and Spacing time controlled by 
this relay. These resistances inay be adjusted to 
any value of from 0-100,000 ohms and are con 
niccted in series to the positive pole of 110 volt, 

83. Midway between the two resist 
C 

generatoi S. 

2,141,287 
ances is connected the positive pole Over a Con 
densei 9. The two resistances in Series are COn 
nected also over a Wire 98 with grid 99 of vacuum 
tube 86 through an intervening 1-megohm re 
sistance 08, and with one plate of condenser 
| Gl, the other plate of which is connected to the 
positive pole over a 2500-ohm resistance 02. A 
Second grid 03 of tube 86 and similar Second 
grids of the two other tubes are connected to the 
positive pole over a 5000-ohm resistance 04. 
These second grids play no role in the function 
ing of these tubes and are illustrated merely be 
cause three-element tubes are not as easily avail 
able as double-grid tubes. 

It Will be seen, therefore, that space current 
can flow from cathode 05 (heated by a filament 
fed from a 26-volt source), to the plate 88 only 
When negative potential with which the con 
denser is charged from the tongue of relay 87 
has had tine to leak off through resistances 94 
and 95. When initially adjusting the circuit, 
these resistances are set so that the tube 86 will 
have a frequency in cycles per minute equal to 
tile number of centerholes per minute of the 
received cable code signal, and the relay 87 will 
have a one-third marking and a two-third spac 
iing contact ratio. 

Relay 39, which is Operated over the circuit 
extending from the positive pole over resistance 
i02 and the spacing contact and armature of 
!'elay 3 to the negative pole, will, of course, mark 
for EWO-thirds and space for one-third of the 
time. This is the correct duration of contact 
time for dash output in the two-element code. 
The plate relay 93 associated with tube 92 con 

trols the stopping of tube 86 from oscillating. 
The tube 85 is free to Oscillate in the manner 
described uilder the control of resistances 94 and 
95 only when relay 93 is de-energized and its 
arlinature is on the spacing contact. While the 
arnature is on the marking contact, it connects 
the positive pole direct over resistance OO with 
grid 39 and with the condenser C. The change 
in the potential of grid 99 is controlled or timed 
not only when the grid is negative and approach 
ing a positive condition, but also when it is posi 
tive and approaching a negative condition. If 
the grid potential were plotted against time, the 
resultant graph would have a saw-toothed ap 
pearance and the line going from negative to 
positive would have less slope than when going 
froiin positive to negative. 
ASSunning that the potential of condenser f0. 

is very positive with respect to the cathode 05, 
the grid 99 is positive and space current is flow 
ing to plate 88. Relay 87 is energized and nega 
tive potential is applied to the upper plate of con 
denser is over the armature and marking con 
tact of relay 8, a 500 ohm resistance les, vari 
able resistance 94 and conductor 98. The time 
l'equired for the charge will be dependent, on the 
value of resistance 94. 
When grid 99 finally becomes negative with 

respect to the cathode 95, the plate current will 
stop and the relay 8, becoming de-energized, will 
return itS tongue to the Spacing contact. A cir 
cuit Will then immediately be closed from the 
negative pole through the tongue and spacing 
contact of relay 87, the winding of relay 89 
Shunted by a 400-ohm resistance and resistance 
C2 to the positive pole. The relay 39 becomes 

energized and the lower plate of condense iO, 
Which WaS formerly positive, now suddenly be 
Colines negative. The upper plate of the con 
denser also becomes very negative as a result of 
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2,141,287 
the changing of the potential of the lower plate. 
he grid 99 of the tube 86 is now very negative 

and the charge on condenser Ol leaks off through 
Variable resistances 94 and 95 to the positive pole. 
After a certain length of time, depending on the 
coinbined resistances of 94 and 95, the grid will 
become positive with respect to the cathode and 
plate current Will again flow, causing the re 
energization of relay 87. This relay breaks in 
its Spacing contact the connection of the lower 
plate of condenser () to the negative pole which 
is now again connected only to the positive pole 
through the 2500-ohm resistance 102. The upper 
plate of the condenser is now very positive as a 
result of the change in potential of the lower 
plate, and the cycle of operation previously de 
scribed is repeated. 
This cyclic operation will continue as long as 

irelay 93 is on its spacing contact. Resistance 94 
is adjusted so that a length of time equal to one 
third of a centerhole is required for the grid 99 
to vary from positive to negative, and the re 
sistance 35 is so adjusted that a length of time 
equal to tWO-thirds of a centerhole is required 
for the grid potential to vary from negative to 
positive. 

in the absence of the condenser 97 the potential 
on grid 99 would incline to positive the instant 
the armature of relay 87 left the front contact. 
This plate current would be increasing while the 
armature was in transit between the contacts 
and thus the armature might never reach its 
back contact. Condenser 97 insures that the grid 
potential Will continue in the negative direction 
at least until the armature of relay 8 reaches 
its back contact. When the arnature reaches 
the back contact the grid becomes Very negative. 
The 1-megohn resistance 98 in series with the 
grid 99 reduces the grid current to a low value 
when the grid is positive. 
The distortion Suffered by the signals in their 

transmission through the cable is corrected by 
tube 92 and associated equipment. 

in signals received over a long cable, the start 
of a cable code dot or dash which directly follows 
a spacing signal occurs relatively early as com 
pared with the start of a dot directly following 
a dash or a dash directly following a dot. This 
is callied the “characteristic distortion’ of a cable 
code and the present circuit arrangement is 
arranged to compensate for it. 
When no dot or dash signals are received the 

armatures 84 and 85 of relays 80 and 8 will be 
on their spacing contacts, as shown in the draw 
ings. The positive pole is, therefore, connected 
Over a 3000-ohm resistance 0, armatures 85 
and 84, and their Spacing contacts, and a 1-meg 
ohm resistance 88 to grid C9 of tube 92. Space 
current, Will, therefore, flow continuously from 
cathode 0 of the tube to plate and main 
tain relay 93 energized. AS above Stated, While 
this relay 93 is energized, it maintains positive 
potential direct on the grid 99 of tube 86 and thus 
maintains relay 8 energized, preventing thus 
the cyclic operation of the tube. As Soon as the 
first dot or dash is received, the positive pole 
through resistance 07 is disconnected in the con 
tacts of relay 80 or 8. The grid 09 of tube 92 
will not immediately become negative, since it Will 
take some time for the charge to leak off, Variable 
condenser 2 being connected through a 10,000 
ohm resistance 4 with resistance 98 and grid 
C3. 2 and i? 4 are shunted by a 40,000-ohm 

resistance 3. The greater the capacity of Con 
denser 2, the longer will it take for the charge . 

to leak off. When the grid 99 becomes nega 
tive with respect to cathode 0, plate current Will 
cease and the armature of relay 93 will leave its 
marking contact. The tube 86 will now start 
Operating in the manner previously described to 
Vibrate the arnatures of relays 87 and 89 at 
Centerhole Speed. In response to each energiza 
tion of relay 89, negative potential is applied 
through the armature and front contact of this 
relay, conductor 5 and resistance 08, to grid 
A 39 of tube 92. This will prevent any clipping 
of the marks from relay 89 in case the received 
signal Should be clipped, since the negative 
charge on grid 9 prevents the untimely ener 
gization of relay 93. 
The amount of capacity in the variable con 

denser 2 should be just sufficient to lag the 
starting of the tube 86 by an interval of time 
equal to the characteristic distortion of the re 
ceived signal. During the slight break in the 
cross-over of the received signal, both dot and 
dash relays 80 and 8 will be resting their arma 
tures On the Spacing contacts for a moment. 
This cross-over will normally occur while the re 
lay 89 is marking, whereby the grid 09 of tube 92 
Will be maintained at a negative potential over 
conductor f 5. There will be, therefore, no 
tendency to check the Oscillations of tube 86 
during the Signal CrOSS-over. The arrival of a 
letter or word space will normally occur when 
the relay 89 is leaving its marking contact. The 
grid of 92 Will quickly become positive and the 
Oscillations Will be checked. 
The signals as repeated by relay 89 will, there 

fore, be of the proper length for the two-element 
dashes. Tube 9) and its associated relay 9 and 
circuitS reduce the dash length signals repeated 
by relay 89 into dot length signals for transmis 
sion over a land telegraph line 6, The relay 9 
Inay be energized by Space current flowing from 
cathode if 7 of tube 90 to plate 18 of the tube 
while grid 9 is positive with respect to the 
cathode. The grid is connected over a 1-megohm 
resistance 20 with a junction point 2 with 
which are connected: 

(1) the positive pole in parallel over condenser 
:22 and over a 10,000-ohm resistance 23 and a 
resistance 24 which may be varied from 0 to 
100,000 ohms; 

(2) negative pole over the armature and back 
contact of relay 89 and a 500-ohm resistance 25; 
and 

(3) the positive pole over the 3000-ohm resist 
ance 97, the armature and marking contact of 
dash relay 8 and a conductor 26. 
The resistance 24 is adjusted to delay the two 

element dot by one-third of a centerhole. If 
the received cable signal is a dash, then no delay 
is required. When the dash relay is operated 
it Will apply positive potential Over conductor 25 
to grid 9 and cause immediately the energi 
Zation of relay 9, since as long as dash relay 8 
is marking, the variable resistance 24 is shunted 
by the comparatively low resistance 97. 
While a double-throw switch 29 is in its nor 

Imal or upper position, the positive pole of ground 
ed battery 27 or the negative pole of grounded 
battery 2d will be applied to the telegraph line 

6, depending whether the marking or spacing 
contact of relay 9 is closed. In this case it is 
assumed that the land line is equipped with a 
polar line relay (see e. g., Fig. 6), and that the 
two-element code consists of positive impulses of 
One and two time unit duration to send dot and 
dash signals and of negative impulses to send 
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spacing signals. If the land line 6 were 
equipped as shown in Fig. 3 in connection with 
line f, the battery 27d. would be eliminated and 
ground connected With the spacing contact of 
relay 9. 
The translator is adjusted in the following man 
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First the output of relay 9 is connected by 
throwing switch 29 into the lower or testing po 
Sition so that the percentage of marking of this 
relay is directly indicated on a milliammeter 28 
and, at the same time, the marks are recorded 
On one pen of a double pen direct Writer con 
nected through a jack 30. The other pen of 
the direct Writer should record the received cable 
Signals. 
The tongue 85 of the dash relay 8 is held to 

the marking contact and the beats of the trans 
lator are compared With received signals. The 
frequency is so adjusted that the beats on the 
tape are of the same frequency as the center 
holes of the received signal. The adjustment for 
frequency is made by means of the variable re 
sistances 94 and 95. 
Adjustment for percentage marking on 28 is 

made by maintaining a suitable ratio between 
94 and 95. This adjustment Will be correct when 
the beats are of the same frequency as the in 
coming signals and 62%% marking is indicated 
by meter 28. 
The dot relay tongue 84 is now held against 

its marking contact and the percentage marking 
is observed. The resistance 24 is adjusted so 
that the percentage marking be 33%%. 
The input of the translator is now connected 

to the received cable Signals. All capacity is re 
moved from condenser 2 and the distortion 
observed on the direct Writer of the two-element 
output signals from the translator. The gap be 
tween the first dash and dot of the letter C will 
be slightly greater than between the Second dash 
and dot. The capacity of condenser 2 is now 
slightly increased until there is no distortion on 
the letter C. The translator is now ready for 
operation. 

Fig. 6 shows an arrangement for translating a 
two-element code into a three-element cable code 
direct Writer record. 
The direct Writer diagrammatically indicated 

at 33) is provided in the plate circuit of a vac 
uum tube 2C and is shunted by a 100-ohm resist 
ance 202 so that Only a portion of the plate 
current passes through the coil of the direct 
Writer, 1000-ohm resistances 203 and 204 are 
used as a Voltage divider or potentiometer to ap 
ply a reduced Voltage to plate 205 of tube 20. 
The resistances in the plate circuit are so pro 
portioned and arranged that when grid 206 of 
the tube is negative With respect to the cathode 
23, no plate current will flow and the pen of 
the direct Writer 290 Will not be deflected. This 
condition Will be maintained when a dot received 
On telegraph line 208 is recorded. When the 
grid 206 is positive with respect to the cathode, 
maximum current will flow in the plate circuit 
and the pen of the direct Writer will have maxi 
mum deflection. The direct Writer is so connected 
that this deflection will be in the dash or down 
Ward direction of the tape. This condition is 
maintained while dashes are being recorded. In 
Order to record Spacing signals, it is necessary for 
the direct Writer pen to assume a position midway 
between the dot line (zero plate current) and 
the dash line (maximum plate current). By 
maintaining grid 206 of tube 20 at a suitable 
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potential with respect to the cathode, the direct 
Writer pen will assume a position intermediate 
the dot and dash positions and thus record spac 
ing. 

Let us aSSume that a spacing Signal is received 
on line 208. Grounded polarized line relay 209 
remains de-energized with its tongue 2fO against 
the spacing contact, closing a circuit from the 
negative pole of 110 volts generator 2 , the wind 
ings of relays 22 and 2 3 in series, a 1500-ohm 
resistance 24 midway between the tWO gener 
ators 2. Both relays become energized. When 
the line relay tongue 2.0 has remained away 
from its marking contact for a sufficient length 
of time, grid 2 5 of a vacuum tube 26 becomes 
positive with respect to cathode 27 of this tube. 
Space current will, therefore, flow from the cath 
ode to plate 218, energizing relay 219. This relay 
will connect the negative pole over a 10,000-ohm 
resistance 220 and the center tap of the two gen 
erators 2 in parallel over a Zero adjustment po 
tentiometer 22, conductor 222 and a 2.5 meg 
ohm resistance 223 to the grid 206 of tube 20. 
The potentiometer 22 is so adjusted that re 
quired grid potential is applied for permitting 
the flow of Sufficient plate current in tube 20f 
for the direct pen Writer to assume the above 
mentioned intermediate position. 
Assuming that the next signal is a marking 

signal of dot duration, the line relay tongue 2fO 
engages its marking contact and applies negative 
potential Over a 200-ohm resistance 224 to grid 
25 of tube 26 through an intervening 2.5-meg 
ohm resistance 225 and to a condenser 226. The 
other plate of the condenser is connected to the 
positive pole and the two plates are shunted by 
a variable resistance 227 and a fixed 10,000-ohm 
resistance 228. The condenser 226 will be quickly 
charged negatively as Well as the grid 25, stop 
ping the flow of plate current in tube 26 and 
de-energizing relay 29. The latter will discon 
nect the Zero adjustment potentiometer 22 from 
grid 206 of tube 20. 
Will maintain the intermediate voltage on the 
grid 206 as long as required, provided that a 
high grid resistance of 2.5 megohms (223) is used. 
When the tongue 2 t0 of the line relay 209 leaves 
its spacing contact, relays 22 and 23 become 
de-energized. When the tongue of relay 23 
reaches its spacing contact, a circuit is closed 
from the positive pole through a variable resist 
ance 230, a 5000-ohm fixed resistance 23 and 
then in parallel over a 200-ohm resistance 232, a 
condenser 233 to the negative pole, and over the 
armature and back contact of relay 213 and a 
200-ohm resistance 234 and condenser 235 to the 
negative pole. The charges of the two condens 
ers 233 and 235 will mix and their voltages equal 
ize. The capacity of condenser 235 is only a 
fraction of that of condenser 233, whereby the 
potential of the latter will be only slightly 
changed. Condensers 233 and 235 will now slowly 
take up a positive charge through the adjust 
able resistance 230. At the end of the marking 
period of line relay 209, the tongue 2 f O is again 
returned to the Spacing contact and the relays 
2?2 and 213 are re-energized. When relay 2 3 
becomes energized, the condensers 233 and 235 
Will be separated and condenser 233 will be dis 
charged. The energization of relay 22 will 
connect condenser 235 through its marking con 
tact, a 200-ohm resistance 236, with condenser 
229. Condenser 235 is much larger than con 
denser 229, whereby the potential of 235 will be 

A Small grid condenser 229. 
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lished. Condenser 229 will now be of the same 
potential as 235 and grid 206 of tube 2 Will 
be of a similar potential. 

If a dot signal is received, then condenser 229 
Will not have sufficient charge to render grid 206 
positive with respect to the cathode, whereby 
no plate current Will flow to energize the direct 
Writer 28. The latter Will record a dot. 

If a dash signal is received, then the line relay 
tongue 2 () is held against the marking contact 
for a sufficient length of time for condenser 233 
to receive a greater charge, whereby condensers 
235 and 229 will have appreciably greater po 
tential when relays 22 and 233 are re-energized 
Upon the Subsequent spacing of the line relay. 
The potential of 223 will now be sufficient to 
render the grid positive with respect to the cath 
ode 23i, whereby maximum plate current will 
flow and the direct Writer Will record a dash. 
The variable resistance 22 is so adjusted that 
if the line relay 20 does not mark for an inter 
Val of time equal to one centerhole, then the 
grid 2 5 of tube 26 will become positive With 
respect to the cathode and Sufficient plate cur 
rent will flow to operate relay 29. When relay 
289 becomes energized then, depending on the 
adjustinent of potentiometer 22, it will apply a 
potential on grid 26 of tube 20 , which will 
cause the recording of a spacing signal on the 
direct Writer. 
The correctness of the Setting of dot-dash ad 

justment, rheostat 23, Will be indicated by the 
annplitude of the dashes on the direct Writer 29. 
Too little resistance will be indicated by dots 
3f less than normal amplitude. The annount of 
resistance required to give an occasional dot of 
less than normal amplitude should be noted and 
the resistance at which dashes of less than full 
amplitude occur should also be noted. The 
rheostat 233 should be kept at an intermediate 
Walue. 
The Space adjustment rheostat 22 is regul 

lated to make the dotS or dashes preceding 
Spaces of the proper length. The Zero adjustment 
potentionnetter 22 should be regulated to make 
the Zero line as indicated on the direct Writer 
corne midway between the dot and dash lines. 
What is claimed is: 
1. The method of electric telegraphy which 

comprises allotting to dot and dash signals pre 
determined periods of time, of the Same length 
for each kind of signal, sending the dash signal 
Only during the first and second one-third por 
tions of a period and sending the dot only during 
the second third portion of a period, whereby an 
easily iegible two-element code may be trans 
mitted. 

2. In a telegraph transmitter for converting a 
three-element code into a two-element code, a 
source of current, a transmitting relay having a 
contact connected with said Source, a circuit for 
said relay, means responsive to the three-element 
code for controlling said circuit, and timing 
means for closing said circuit for two-thirds and 
opening it for one-third of a time unit when a 
dash signal occurs in the three-element code, 
and for closing the circuit for One-third and 
opening it for two-thirds of said time unit when 
a dot signal occurs in the three-element code. 

3. In a telegraph transmitter for converting 
a three-element code into a two-element code, a 
Source of current, a transmitting relay having 
an arnature connected with the positive pole of 
said source, a circuit for said relay having two 
branches, a dash pecker actuated contact in the 
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first and a dot pecker actuated contact in the 
Second branch, two interrupters, and means for 
rotating Said interrupters in unison, one of said 
interrupters marking for two-thirds and Spacing 
for one-third of a revolution the first branch, 
and the other marking for one-third and spacing 
for two-thirds of a revolution the second branch 
of the relay circuit. 

4. In a telegraph circuit for translating a code 
composed of a certain number of elements into 
a code composed of a different number of ele 
inents, a relay associated with the input, and a 
relay associated with the output, end of said cir 
cuit, means including a vacuum tube having a 
grid electrode for controlling the operation of the 
output relay in accordance with the operation of 
the input relay, and means for performing said 
translation including a variable grid leak react 
8,ince for timing the operation of said vacuum 
tube. 

5. In a telegraph circuit for translating a code 
cc.nposed of a plurality of elements into a code 
cornposed of a different number of elements, an 
in pulse receiving relay, a tinning circuit for dis 
tinguishing between dots and dashes received by 
the marking time of said relay, transmitting re 
lay mechanisrin variably responsive to said timing 
circuit, and a Second timing circuit to space the 
operation of said transmitting relay mechanism 
When said receiving relay does not mark for a, 
predetermined length of time. 

6. In a telegraph circuit for translating a 
two-element Code into a three-element code, a 
neutral relay responsive to all marking and Spac 
ing impulses, a timing circuit for distinguishing 
dots and dashes by the marking time of Said 
relay, dot and dash transmitting relays variably 
responsive to Said timing circuit, and a second 
tining circuit to space said dot and dash trans 
initting relays when said neutral relay does not 
Yaark for a predetermined length of time. 

7. In combination, a Source of current, a neu 
tral telegraph line relay having an armature 
connected with the negative pole of said source, a 
first and a Second vacuum tube each having a 
Cathode, a grid and an anode, a first relay hav 
ing an armature connected with the positive pole 
and a winding connected between the positive 
pole and the anode of the first tube, a second 
relay having two Windings one of Which is con 
nected between the positive pole and the anode 
of the second tube, a connection from the posi 
tive pole to the grid of each tube, each including 
a condenser and a variable resistance in parallel, 
a connection from the marking contact of said 
line relay to the grid of the first tube, a control 
relay, a connection from the spacing contact of 
said line relay in parallel to the winding of the 
control relay and the armature of said second 
relay, a connection from the negative pole to 
the grid of the second tube including the marking 
contact of the control relay, polarized dot and 
dash transmitting relays having windings con 
trolled solely in the marking contact of said first 
relay, Second Windings for said polarized relays 
jointly controlled in the spacing contacts of said 
first, Second and line relays, third windings for 
Said polarized relays, and a circuit for said third 
Windings including in series the marking con 
tacts of the line and first relayS, and the marking 
contact and the Second Winding of the second 
relay. 

8. In a telegraph circuit for regenerating cable 
code Signals conposed of a certain number of 
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posed of a different number of elements, dot and 
dash relays responsive to incoming code Signals, 
a tuning fork, a time delay circuit jointly con 
trolled by the tuning fork and contacts of Said 
dot and dash relays, and a code transmitting relay 
controlled by Said time delay circuit. 

9. In a telegraph circuit for regenerating three 
element cable code signals and translating them 
into a two-element code, neutral dot and dash 
relays responsive to incoming three-element 
cable code signals, a tuning fork having a Con 
tact closed only while One of Said relays is now 
ing its armature, a time delay circuit including 
a vacuum tube having a grid jointly controlled 
by the tuning fork contact and the armatures of 
said dot, and dash relays, and a tWO-element code 
transmitting relay in the Output circuit of Said 
tube. 

0. In a telegraph System, a cable code Signal 
regenerator having a tuning fork and tWO Output 
terminals, a Source of current, a neutral dot relay 
connected with one and a neutral dash relay 
with the other terminal, a vacuum tube having 
a cathode, a grid and an anode, a neutral trans 
mitting relay connected with the anode, a con 
nection between the grid and the positive pole 
of said source including a relatively low resist 
ance and a conden Ser in Series, a Second Connec 
tion between the grid and the positive pole in 
cluding a low resistance and a make contact of 
the dash relay in series, a third connection be 
tween the grid and the positive pole including in 
Series a low resistance, a make contact of the dot 
relay and a variable resistance, and a connection 
between the grid and the negative pole including 
a contact closed by said tuning fork approximate 
ly for one-third of its Operating time. 

11. In a telegraph circuit for translating a 
cable of one type into a code of a different type, 
relay mechanism responsive to dot and dash sig 
nals received, means including a vacuum tube 
controlled by said relay mechanism for convert 
ing the code of one type into a code of the dif 
ferent type, means including a Second Vacuum 
tube controlled by the output of the first tube for 
reducing dash length Signals received from the 
first tube into dot length signals, and a timing 
circuit including a third vacuum tube to com 
pensate for the characteristic distortion in the 
received three-element signals. 

12. In a telegraph circuit for translating a 
three-element cable code into a two-element 
code, dot and dash polar relays responsive to 
signals received, means including a vacuum tube 
controlled by said relays for converting the 
three-element code into a two-element code, a 
slave relay controlled by the output of said tube, 
means including a Second Vacuum tube con 
trolled by Said relay for reducing dash length 
signals received from the first tube into dot 
length Signals, and a timing circuit including a 
vacuum tube to compensate for the characteristic 
distortion in the received three-element signals. 

13. In a telegraph circuit for converting a 
three-element cable code into a two-element 
code, a SCurce of current, means including a vac 
ulum tube having a cathode, an anode and a grid, 
a glid circuit for Said tube connected with a 
low capacitance grid leak, a relay in the output 
circuit of Said tube controlling the two-element 
Code output, means including two variable re 
Sistances and in parallel with the resistance, a 
device controlled by the three-element signals 
received for applying to the grid circuit positive 
potential, a relatively high capacitance connect 
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ing the positive pole to a point midway between 
the two variable resistances, means controlled by 
Said relay for applying negative potential to said 
grid ovel one of Said variable resistances, and a 
connection from the negative pole to said rela 
tively low capacitance controlled by said relay. 

14. In a telegraph circuit to compensate for the 
distortion Suffered by incoming signals, polarized 
dot and dash relays responsive to incoming sig 
nals, a vacuum tube having a cathode, a grid and 
an anode, a Source of current, a grid circuit in 
cluding a high resistance, the Spacing contacts 
Of Said relays and a lower resistance in series to 
the positive pole, a relay in the anode circuit, im 
pulse sending means operable in accordance with 
the incoming Signals, means to prevent the op 
eration of Said impulse Sending means while the 
anode relay is energized and for operating it when 
the anode relay is de-energized, a marking con 
tact in the impulse sending means for connecting 
the negative pole to Said high resistance, a leak 
age path from said grid to the negative pole in 
cluding in Series a resistance, and a variable 
condenser and an intermediate resistance in 
parallel with the last mentioned resistance and 
Condenser, the capacitance of said condenser be 
ing just sufficient to lag the de-energization of 
the anode relay by an interval of time equal to 
the characteristic distortion of the incoming Signals. 

15. In a telegraph System, input relay mecha 
nism, three vacuum tubes each having a cathode, 
a grid and an anode, a relay connected with the 
anode of each tube, the anode relay of the third 
tube controlling the output of the system, a source 
of Current, a slave relay controlled by the anode 
relay of the Second tube, a variable capacitance, 
Imeans jointly controlled by said capacitance, re 
lay mechanism and slave relay for varying the 
potential On the first tube grid, a variable resist 
ance, means jointly controlled by the variable 
resistance and the anode relays of the first and 
Second tubes for varying the potential on the sec 
Ond tube grid, another variable resistance, and 
means jointly controlled by the last mentioned 
resistance, Said slave relay and said relay mecha 
nism for varying the potential on the third tube 
grid. 

16. In a telegraph System, polarized dot and 
dash input relays, three vacuum tubes each hav 
ing a cathode, a grid and an anode, a relay con 
nected with the anode of each tube, a source of 
Current, a connection between the grid of the 
first tube and the negative pole including a 
resistance and in parallel therewith, a resistance 
and a variable condenser, and a second parallel 
Connection to the positive pole including spacing 
contacts of Said input relays and a resistance in 
Series, parallel paths between the grid of the sec 
Ond tube and the positive pole, the first including 
a condenser and resistance in series, the second 
marking contact of the anode relay of the first 
tube, the third two variable resistances in series, 
and the fourth One of Said variable resistances and 
a condenser, two paths between the negative 
poie and the grid of the second tube, one includ 
ing the marking contact of the anode relay of 
the Second tube a resistance and said one of said 
Variable resistances in series, and the other the 
Spacing contact of said anode relay of the second 
tube, a Slave relay and the condenser in the first 
path to the positive pole, two parallel paths be 
tween the grid of the third tube and the positive 
pole, One including in series a make contact of 
Said dash relay and the resistance in the second 
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parallel path to the grid of the first tube, and the 
other a condenser and a variable resistance in 
parallel, a path between the negative pole and the 
grid of the third tube including a resistance and 
the Spacing contact of said slave relay, and a path 
between the grid of the first tube and the nega 
tive pole including a make contact of said slave 
relay. 

17. In a telegraph circuit, a source of current, a 
line relay responsive to two-element code signals, 
a direct Writer for recording said signals in a 
three-element code, a vacuum tube having a 
Cathode, a grid and an anode, means controlled 
by the incoming dot and dash signals for applying 
negative, positive and an intermediate potential 
to the grid, and an anode including said direct 
Writer. 

18. In a telegraph circuit, a source of current, 
means responsive to input signals in a certain 
Code, a device in the output of said circuit oper 
able in a different code, a vacuum tube having 
an anode, a cathode, and a grid, means controlled 
by the input signals for applying negative, posi 
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tive and an intermediate potential to said grid, 
and an anode circuit including said device. 

19. In a telegraph circuit, a source of current, a 
line relay responsive to two-element code signals, 
a direct Writer for recording said signals in a 
three-element code, a vacuum tube having a 
Cathode, a grid and an anode, means controlled 
by the incoming dot and dash signals for varying 
from negative to positive the potential on the 
grid, means responsive to incoming spacing Sig 
nals for maintaining said grid at potential inter 
mediate said negative and positive potentials, an 
anode circuit including said direct Writer, and 
means for so proportioning said anode circuit 
that, when the grid is negative no current Will flow 
through the direct Writer to deflect it, when the 
grid is positive maximum current will flow 
through the anode circuit causing maximum de 
flection of the direct Writer, and when the grid 
is at the intermediate potential enough current 
foWS in the anode circuit to defect the direct 
Writer into a position intermediate Zero and maxi 
nunn deflection. 
20. In a telegraph system, a grounded polar line 

relay, a source of current, two vacuum tubes each 
having a cathode, a grid and an anode, a relay 
connected with the anode of the first tube, a 
direct Writer connected with the anode of the Sec 
ond tube, two neutral relays in Series with the 
spacing contact of said line relay, a Very high 
resistance connected with the grid of each tube, 
two parallel branches from the very high resist 
ance of the first, tube grid to the positive pole, One 
including a high capacitance and the other a 
variable resistance, a path from the very high 
resistance of the first tube grid to the negative 
pole including the marking contact of the line 
relay and a very low resistance in series, parallel 
paths from the very high resistance of the second 
tube grid over a very low capacitance to the nega 
tive pole, to the armature of the first tube anode 
relay, and over a very low resistance to the mark 
ing contact of the first neutral relay, a poten 
tiometer connected over a very high resistance 
between the negative pole and the marking Con 
tact, of the first tube anode relay, a path from 
the arnature of the first neutral relay Over a Very 
low resistance and a low capacitance to the nega 
tive pole and another path over the Spacing con 
tact and armature of the second Ineutral relay 
and then over a very low resistance and a very 
high capacitance to the negative pole and in par 
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allel over a high and a variable resistance to the 
positive pole, the marking contact of the second 
neutral relay being connected to the negative 
pole, and a potentiometer in the anode circuit of 
the second tube. 

21. The method of electric telegraphy which 
comprises allotting to dot, dash and space signals 
predetermined periods of time, of the same length 
for each kind of signal, sending the dash signal 
only during the first and second one-third por 
tions of a period, sending the dot only during the 
second one-third portion of a period, and send 
ing the Space signal during the entire period, 
whereby an easily legible two-element code may 
be transmitted. 

22. The method of electric telegraphy which 
comprises allotting to dot, dash and space signals 
predetermined periods of time, of the same length 
for each kind of signals, during the sending of 
a dot spacing the line for the first one-third of 
the period, marking it for the second one-third 
and spacing it for the third One-third, during the 
sending of a dash signal marking the line during 
the first and Second one-third of a period and 
spacing it for the third one-third of the period, 
and for the sending of a spacing signal spacing 
the line for an entire period. 

23. In a telegraph transmitter for converting a 
three-element code into a two-element code, a 
source of current, a transmitting relay having 
an armature connected with said source, a circuit 
for said relay having two branches, a contact 
operable in accordance with the dash signals of 
the three-element code in the first and a contact 
operable in accordance with the dot signals of 
the three-element code in the second branch, two 
interrupters, and means for rotating said inter 
rupters in unison, one of Said interrupters mark 
ing for two-thirds and Spacing for One-third of a 
revolution the first branch, and the other marking 
for one-third and Spacing for two-thirds of a 
revolution the second branch of the relay circuit. 

24. A telegraph circuit according to claim 4 
and comprising a second vacuum tube having a 
Variable grid leak reactance and cooperating in 
the control of the output relay, and means con 
trolled by the input relay for alternately apply 
ing negative potential to the grids of said tubes. 

25. In a telegraph circuit for translating a code 
composed of a plurality of elements into a code 
composed of a different number of elements, a 
relay responsive to impulses received, a timing 
circuit including a vacuum tube for distinguishing 
between dots and dashes received by the marking 
time of said relay, transmitting relay mecha 
nism variably controlled by said vacuum tube, 
and a second timing circuit including a second 
Vacuum tube to space the operation of said trans 
mitting relay mechanism when said relay does 
not mark for a predetermined length of time. 

26. In combination, a source of current, a tele 
graph line relay, a first and a second Vacuum tube 
each having a cathode, a grid and an anode, a 
first relay connected with the anode of the first 
tube, a second relay connected with the anode of 
the second tube, a grid leak condenser for each 
tube, a variable resistance in parallel. With each 
grid leak condenser, means controlled by said line 
relay for applying negative potential to the grids 
of said tubes, dot and dash transmitting relay 
mechanism, a circuit for said relay mechanism 
controlled by said first relay, a circuit for said 
relay mechanism jointly controlled by said first, 
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relay mechanism jointly controlled by the line, 
first and Second relays. 

27. In combination, a source of current, a 
neutral telegraph line relay, a first and a second 
Vacuum tube each having a cathode, a grid and 
an anode, a first relay connected with the anode 
of the first tube, a second relay having two wind 
ings one of which is connected. With the anode of 
the second tube, a connection from the positive 
pole to the grid of each tube, each including a 
capacitalnce and a variable resistance in parallel, 
lineans opeiable upon the marking of Said line 
relay for applying negative potential to the grid 
of the first tube, a control relay controlled in 
the Spacing contact of Said line relay, a connec 
tion from the negative pole to the grid of the 
Second tube including the marking contact of the 
control relay, polarized dot and dash transmitting 
relays having windings controlled in the marking 
contact of Said first relay, second Windings for 
Said polarized relays jointly controlled in the 
spacing contacts of said first, second and line 
relays, third windings for said polarized relayS, 
and a circuit for said third windings including in 
Series the marking contacts of the line and first 
relays, and the marking contact and a holding 
Winding of the Second relay. 

28. In a telegraph circuit for regenerating 
three-element cable code signals and translating 
them into a two-element code, neutral dot, and 
dash relays responsive to incoming three-element 
cable code signals, a tuning fork having a Con 
tact closed only while one of said relays is mov 
ing its armature, a time delay circuit jointly con 
trolled by the tuning folk contact and tha &Ima 
tures of said dot and dash relays, and a two 
element code transmitting relay in said time delay 
circuit. 

29. In a telegraph system, a cable code signal 
legenerator having a tuning fork and two output 
terminals, a source of current, a neutral dot 
relay connected with one and a neutral dash 
relay With the other terminal, a vacuum tube 
having a cathode, a grid and an anode, a neutral 
transmitting relay connected With the anode, a 
grid leak path including a condenser for said tube, 
a second grid leak path including a low resistance 
and a make contact of the dash relay, a third 
grid leak path including a low resistance, a make 
contact of the dot relay and a variable re 
sistance, and a connection between the grid and 
the negative pole including a contact controlled 
by Said tuning fork. 

30. A telegraph circuit according to claim ll 
and in which two variable resistances are con 
nected in Series With the grid of the first vacuum 
tube controlling the frequency of operation of 
the tube in accordance with the frequency of the 
code signals received, and a relay in the Output of 
the first tube having a One-third marking and 
two-third spacing contact ratio. 

31. A telegraph circuit according to claim 11 
and a relay controlled by the output of the first 
tube and having a two-thirds marking and one 
third Spacing contact ratio. 

32. A telegraph circuit according to claim 11 
and in Which a relay is operated by the output 
of Said third tube, and neans controlled by the 
last innentioned relay for Stopping the operation 
of Said fil'St. tube. 

33. A telegraph circuit according to claim 11, 
ineais for alternately applying positive and nega 
tive potentials to the grid of the first tube, means 
including a variable resistance for tinning the 
ciiange of potential on Said grid from negative to 
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positive to take place at a certain rate, and means 
including the output circuit of the first tube and 
One of Said variable resistances for timing the 
change of potential from positive to negative at 
a faster rate. 

34. A telegraph circuit according to claim 11, 
means for alternately applying positive and nega 
tive potentials to the grid of the first tube, and 
means including variable resistances for varying 
the potential on said grid twice as fast from 
positive to negative as form negative to positive. 

35. A telegraph circuit according to claim 12 
and in Which two variable resistances are con 
nected in Series with the grid of the first vacuum 
tube controlling the frequency of operation of 
the tube in accordance with the frequency of the 
three-element code signals received, a relay in 
the output of the first tube having a one-third 
marking and two-thirds spacing contact ratio 
and controlling Said Slave relay. 

36. A telegraph circuit according to claim 12, 
means including the second tube and variable 
resistances for alternately applying positive and 
negative potentials to the grid of the first tube, 
means including Said variable resistances for tim 
ing the change of potential On Said grid from 
negative to positive to take place at a certain 
late, and Ineans including the Ouput circuit of 
the first tube and One of Said Variable resistances 
for timing the change of potential from positive 
to negative at a faster rate. 

37. A telegraph circuit according to claim 12, 
means including the Second tube and variable 
resistances for alternately applying positive and 
negative potentials to the grid of the first tube, 
means including said variable resistances for tim 
ing the change of potential on Said grid from 
negative to positive to take place at a certain 
rate, means including the output circuit of the 
first tube and one of Said variable resistanceS for 
tinning the change of potential from positive to 
negative at a faster rate, and means controlled 
by Said slave relay and Said dot and dash i'elays 
for variably applying positive and negative poten 
tials to the grid of Said third tube. 

38. In a telegraph circuit for converting a 
three-element cable code into a two-element 
code, a Source of current, means including a vac 
uum tube having a cathode, an anode and a grid, 
a grid circuit for said tube including a high re 
Sistance and controlled by the three-element Sig 
nals received, a relay in the output circuit of said 
tube controlling the two-element code output, 
tWO branch paths for Said grid circuit to the posi 
tive pole of Said source, one including two vari 
able l'esistances in series, and the other a rela 
tively low capacitance, a path from the positive 
pole through a relatively high capacitance to a 
point in said One of Said branch paths midway 
between the tWO variable resistances, a connec 
tion from Said point to the negative pole includ 
ing a low resistance and the marking contact and 
arnature of Said relay, and a connection from 
the negative pole to said relatively low capaci 
tance including the armature and spacing con 
tact of Said relay. 

39. In a telegraph circuit to compensate for 
the distortion Suffered by incoming signals, re 
lay mechanism responsive to incoming signals, a 
Vacuum tube having a cathode, a grid and an 
anode, a source of current, a relay in the anode 
circuit, impulse sending means operable in ac 
cordance with the incoming signals and con 
trolled by Said relay, means controlled by the im 
puise sending means and said relay mechanism 
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for varying the potential on said grid, and a leak 
age path for said grid to lag the deemergization 
of the anode relay by an interval of time equal to 
the characteristic distortion of the incoming Sig 
nals. 

40. In a telegraph circuit to compensate for 
the distortion Suffered by incoming signals, relay 
mechansm responsive to incoming Signals, a Vac 
uum tube having a cathode, a grid and an anode, 
a source of current, means including Said relay 
mechanism for applying positive potential to the 
grid, a relay in the anode circuit, impulse Send 
ing means operabie in accordance with the in 
coming signals and controlled by the anode re 
lay, a marking contact in the impulse Sending 
means for applying negative potential to Said 
grid, a leakage path from said grid to the nega 
tive pole including a capacitance just sufficient 
to lag the operation of the anode relay by an 
interval of time equal to the characteristic dis 
tortion of the incoming Signals. 

41. A telegraph circuit according to clam 17, 
and a potentiometer in the anode circuit. 

42. A telegraph circuit according to claim it, 
and a potentiometer controlling the circuit of 
Said grid. 

43. A telegraph circuit according to clain 18, 
and a potentiometer in the output circuit. 

44. A telegraph circuit according to claim 18, 
and a potentiometer in the circuit of Said grid. 

45. A telegraph circuit according to claim 18, 
a low capacitance grid leak condenser, a high ca 
pacitance condenser, and means controlled by the 
input signals for interconnecting Said condenSerS. 

46. In a telegraph circuit, a Source of Current, 
a polar line relay responsive to two-element code 
signals, a direct Writer for recording said Signals 
in a three-element code, a vacuum tube having a 
cathode, a grid and an anode, means including 
said relay and controlled by the incoming dot 
and dash signals for applying negative and posi 
tive potentials to the grid, means including Said 
relay and responsive to incoming Spacing Signals 
for maintaining said grid at potential interne 
diate said negative and positive potentials, and 
an anode circuit including a resistance, a poten 
tionetter and said direct Writer, said anode circuit 
eing so proportioned and adjusted that When 

the grid is negative no current Will flow through 
the direct Writer to deflect it, When the grid is 
positive maximum current will flow through the 
anode circuit causing maximum deflection of the 
direct writer, and when the grid is at the inter 
mediate potential enough current foWS in the 
anode circuit to deflect the direct Writer into a 
position intermediate zero and maximum deflec 
tion, 

47. In a telegraph System, a line relay, a Source 
of current, two vacuum tubes each having a 
cathode, a grid and an anode, a relay connected 
With the anode of the first tube, a direct Writer 
and a potentiometer connected with the anode 
of the second tube, two neutral relayS in Series 
with the spacing contact of said line relay, a 
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very high resistance connected with the grid of 
each tube, two parallel branches from the very 
high resistance of the first tube grid to the posi 
tive pole including, respectively, a capacitance 
and a variable resistance, a path from the very 
high resistance of the first tube grid to the nega 
tive pole including the marking Contact of the 
line relay, a path from the Very high resistance of 
the second tube grid over a very low capacitance 
to the negative pole, another path from the last 
mentioned resistance to the negative pole Con 
trolled by the first tube anode relay and another 
potentiometer, a third path from the last men 
tioned resistance to the negative pole including a 
low capacitance and controlled by the first neu 
tral relay, means controlled by the second neu 
tral relay for connecting the last mentioned path 
over a very high capacitance to the negative pole, 
and a variable resistance connected With the 
positive pole and in parallel With the last men 
tioned Very high capacitance. 

48. A telegraph System comprising means for 
Sending a dash signal Only during the first and 
Second One-third portions Of a period and means 
for Sending a dot signal Only during the Second 
One-third portion of a period. 

49. A telegraph system comprising means for 
translating standard three element code signals 
into two element, code Signals in Which the dot 
and dash Signals each are allotted equal periods 
of time, means for transmitting said two ele 
ment code signais, and translating means Opera 
tive in response to said transmitted two eienent 
code signals for retranslating said two element 
cCde into a three element code. 

50. A telegraph System comprising means for 
Sending a dash signal only during the first and 
Second one-third portions of a period, means for 
Sending a dot signal Only during the Second One 
third portion of an equal period, and means re 
Sponsive to Said dash and dot Signals for trans 
lating said signals into code elementS compris 
ing positive and negative impulses, of equal time 
duration. 

5i. A telegraph System for converting a three 
element code into a tWO element cOde, and recon 
Verting said two element code into a three ele 
ment, code comprising a source of current, a 
transmitting relay having a contact connected 
With said Source, a circuit responsive to the three 
element code for controlling Said circuit, timing 
aeans for closing Said circuit for tWo-thirds and 

opening it for one-third of a time unit. When a 
dash signal occurs, and for closing said circuit 
for one-third and opening it for tWorthirds of 
said time unit when a dot signal occurs in said 
three element code to transmit a tWO element 
code, an impulse receiving relay in Said circuit, 
a timing means for distinguishing between dot 
and dash signals of said two element code by the 
marking time of said receiving relay, and a trans 
nitting relay nealins Variably responsive to Said 
timing circuit. 

ALDER. F. CONNERY. 
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